Background & Aims: Type 2 diabetes (T2D) is a self-management disease and depression is a common problem related to it. One of
Introduction
Type 2 diabetes (T2D) is a self-care disease that affects over 350 million individuals in the world (1) depression symptons in the rats (9) and Kim and colleagues (2015) showed that impose conditions causing depression reduces brain 5-HT in rats (10) .
Depletion of 5-HT in the etiology of depression is the neurobiologic factor (11) . Various factors cause impaired in 5-HT system, which the researchers mentioned associated factors such as decreased plasm a tryptophan (12) , and reduced production of 5-HT (13) .
Tryptophan hydroxylase (TPH) is the rate-limiting enzyme in 5-HT biosynthesis (14) and so affect the amount of 5-HT in the brain.
Prefrontal cortex (PFC) regulates emotion and participated actively in the pathophysiology of psychiatric disturbance. It is well established that 5-HT neurons in the PFC are projected from both the dorsal raphe nuclei (DRN) and the median raphe nuclei (MRN) and thus is very sensitive to serotonergic stimulations (15) . It seems that the reduction of plasma tryptophan decreases the production of 5-HT in the brain of diabetic rats because the brain tryptophan compared to other amino acids is more sensitive to decrease in plasma tryptophan (16) . Studies also show that inflammatory cytokines associated with type 2 such as IL-6 and TNF- In this study, we investigated the effect of eight weeks aerobic training on serotonin and TPH in PFC of rats with type 2.
Materials and Methods
This study is experimental and post-test with control group. In this study 30 male Wistar rats (n=30) age about 
Induction of diabetes:
In order to adapt to environmental, all interventions were done at least two weeks after lodgment of animals and those rats were used that in normal conditions without fasting their serum glucose level were less than 250 mg /dl. DC and DT groups receiving fat rich diet including carbohydrates (25%), proteins (25%) and lipids (50%) for two weeks before intra-peritoneal receiving 37 mg/kg streptozotocin citrate buffer (0.1M, pH 4.5). The HC group was injected the buffer. 72 hours after injection, glucose of blood samples from the tail vein were tested using a portable glucometer and higher glucose concentration higher than 300 mg/dl as the diabetic rats were interred in this study. After injection of streptozotocin three rats died so were replaced with new rats. (24, 25) . During aerobic training some rats were not completed training protocol, so the sound stimuli in addition to electric stimuli on the treadmill are also used to stimulate the animals.
Samples collection and measurements:
24 hours after the last training session, rats in all groups by intra-peritoneal injection of ketamine (90 mg/kg) and xylazine (10 mg/kg) anesthetized and then underwent surgery and their PFC tissue samples immediately extracted and nitrogen -80ºC were frozen and stored for further analysis. Due to the small size of the rat brain, the PFC is sampled as a unit and taking of the sample from subunits of PFC was avoided. By using a syringe, blood samples were obtained from the heart and plasma and serum samples were extracted. Measurement of serum glucose was performed with mg/dL sensitivity by the enzyme glucose oxidase method (Bio-Chemistry).
PFC samples were homogenized and for 25 minutes at 15000 g (4ºC) was centrifuged. Then supernatant was collected and the concentration of serotonin was measured by ELISA kit (Ng/ml sensitivity). In addition, the plasma insulin concentration was measured by ELISA using an insulin kit (µg/L sensitivity). Serotonin and insulin kits were prepared for Crystal Day Biotech Company.
Western blotting for TPH:
Protein ( 
Statistical analysis:
The data were expressed as mean ± SEM and analyzed using SPSS (version 18). To compare between group differences we used of ANOVA and Tukey test as a post hoc test. P < 0.05 was considered as statistical significance.
Results
Statistical analysis showed that the difference between the three groups of serum glucose (F(2,18)=65.386 and P=0.000), plasma insulin (F(2,18)=6.883 and P=0.006) and PFC serotonin (F(2,18)=13.195 and P=0.001) and TPH is significant (F(2,18)=699.437 and P=0.000). Tukey post hoc tests showed that there is a significant difference between HC&DC groups(P=0.000) and DC&DT groups (P=0.000) for serum glucose and HC&DC groups (P=0.017) and HC&DT (P=0.011) groups for plasma insulin, HC&DC groups (P=0.001) and DC&DT groups (P=0.009) for PFC serotonin and HC&DC groups (P=0.000), HC&DT groups (P=0.000) and DC&DT groups (P=0.000) for TPH of PFC ( Table   1 ). The results also showed that difference between HC&DT groups of serotonin is not significant (P>0.05). Studies have shown that the use of low-dose streptozotocin injection and a high-fat diet, induced type 2 and along with hyperglycemia, insulin sensitivity reduces in insulin receptors (26) . Type 2 is closely linked to obesity and most animal models of type II diabetes are obese. Streptozotocin injection can cause weight loss in animals to be studied (27) . Streptozotocin one injection models of type 2 with normal diet cause a decline in plasma insulin but with high fat diet cause a normal plasma insulin (28) . Therefore, in this study streptozotocin one injection with 37 mg/kg dose and high fat diet were used. It seems that the reduction of plasma tryptophan (16) and an increase in inflammatory pathways (17) 
Conclusion
Due to lack of brain samples from human subjects, male Wistar rats were used for this study. Therefore, caution should be considered referring these results to human. 
